Bombesin-induced bronchoconstriction in the guinea pig: mode of action.
Bombesin is a potent bronchoconstrictor in guinea pigs in vivo, but the mechanisms of its effect are not certain. In vivo increases in tracheal pressure induced by bombesin were measured as an index of airway caliber. Bombesin (0.3-10 micrograms/kg) produced a dose-related bronchoconstrictor response in vivo which was not inhibited by indomethacin (5 mg/kg), BW A4C (50 mg/kg, a lipoxygenase inhibitor), WEB 2086 (10 micrograms/kg, a platelet-activating factor antagonist) or mepyramine (10 mg/kg, a histamine H1-receptor antagonist). Capsaicin pretreatment (50 mg/kg), which depletes neuropeptides from sensory nerve endings, similarly failed to inhibit the action of bombesin. Propranolol (1 mg/kg) produced a small shift to the left and atropine (1 mg/kg) and the serotonin antagonist, methysergide (1 mg/kg), produced a small shift to the right in the bombesin dose-response curve. The bombesin receptor antagonist, BIM 26159 (50 micrograms/kg), transiently inhibited bombesin-induced bronchoconstriction. Isoproterenol (0.1-10 micrograms/kg) reversed the increase in tracheal pressure induced by bombesin, suggesting that contraction of airway smooth muscle was involved. Bombesin (10(-10)-3 x 10(-5) M) failed to produce contraction in trachea or main bronchi either denuded of epithelium or in tissues pretreated with phosphoramidon, captopril or indomethacin (all 10(-5) M) and was inactive in peripheral lung strip preparations. Thus, bombesin is a potent constrictor of guinea pig airways in vivo. The inability of bombesin to contract airway smooth muscle in vitro suggests that the bronchoconstrictor action of bombesin is largely due to the release of an unidentified spasmogenic substance.